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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] How to carry out separation removal of the acetaldehyde by distilling the mixed liquor containing 
water 5 - 50wt% with ten or more reflux ratios methyl-iodide 0.1 - 20wt% using the distilling column of 40 or 
more steps of number of stageses including the acetaldehyde not more than 5wt% less than [ methyl-acetate 
concentration 10wt% ] and acetic-acid 20 - 50wt%. 

[Claim 2] How to carry out separation removal of the acetaldehyde according to claim 1 characterized by 
making either [ at least ] the lower phase which maintains the liquid separation condition of the overhead 
section distillate of a distilling column, and uses a methyl iodide as a principal component in this distilling 
column, or the upper phase which uses water as a principal component flow back. 



[Translation done.] 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
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3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention uses water as a principal component, and relates to the approach of 
separating an acetaldehyde and a methyl iodide efficiently, from the mixed liquor containing an acetaldehyde, a 
methyl iodide, methyl acetate, and an acetic acid. 

[0002] Furthermore, this invention can be used suitable for purification of the acetic acid formed by the 
carbonylation approach of a methanol. 

[0003] An acetic acid is used in large quantities as a raw material of acetic ester, an acetic anhydride, vinyl 
acetate, and a terephthalic acid, begins macromolecule industry and the chemical industry, and is a fundamental 
compound required for much industry. 
[0004] 

[Description of the Prior Art] Although many approaches of carrying out distillation separation of an 
acetaldehyde and the methyl iodide are learned from the mixed liquor which consists of an acetaldehyde and a 
methyl iodide, in many cases, complicated and great difficulty follows. An acetaldehyde and a methyl iodide 
are because the boiling point has in practice near and the fault that it cannot classify mutually, only by mere 
distillation. The azeotropy of the hydrocarbon which has the 25-55-degree C boiling point under ordinary 
pressure, and an acetaldehyde is used, distillation separation of the acetaldehyde azeotrope is carried out from a 
methyl iodide, and after making JP,2-39490,B and JP,3-51696,B separate the aqueous phase and hydrocarbon 
phase containing an acetaldehyde by adding water to the acetaldehyde azeotrope, the process which supplies 
this hydrocarbon phase to said azeotropic distillation again is introduced to them, in order to conquer this fault. 
According to this process, in [ which the distillation concerned needs high-pressure conditions or low- 
temperature cooling water since the boiling point of the acetaldehyde azeotrope is remarkable and low, mixing 
of the hydrocarbon to the above-mentioned methyl iodide other than actuation top cost becoming high is not 
avoided on a facility, for example, will circulate through the methyl iodide concerned at a carbonylation 
reaction process ] carrying out, there is a fault that the further purification process is needed. 
[0005] Furthermore, the distillation separation approach of the acetaldehyde from mixed liquor which consists 
of an acetaldehyde and water is proposed by JP,60-226839,A. This approach is related with the separation 
purification approach of the acetaldehyde manufactured by the Wacker process from ethylene. In case 
distillation separation of the acetaldehyde is specifically carried out from water, it proposes supplying water to 
the distilling column concerned for the purpose of generation control of the paraldehyde in the distilling column 
concerned. This approach is not suitable when carrying out separation removal of the acetaldehyde from the 
mixed liquor which consists of an acetaldehyde, a methyl iodide, and water. On the other hand, although 
various the industrial manufacture approaches of an acetic acid are learned, the approach to which use the 8th 
group metal catalyst of a periodic table and methyl iodides including a rhodium for the bottom of existence of 
water, and a methanol and a carbon monoxide are made to react continuously is a industrial acetic-acid 
manufacturing method adopted widely now (JP,47-3334,B). 

[0006] R.T. Applied by Eby and T.C. Singleton Industrial According to the acetic-acid manufacturing method 
by Catalysis, the first volume, and the methanol carbonylation using the rhodium catalyst of a publication 1983, 
a rough acetic-acid product is refined by three continuous distillation processes shown below, namely, the low- 
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boiling point segregation separated from the side stream rough acetic acid of a column since it circulates 
through a (1) overhead section low-boiling point component and a bottom section high-boiling point component 
to a carbonylation reactor - a column and (2) - front ~ the dehigh-boiling for separating the dehydrating tower 
for circulating through the moisture which separated moisture and was separated from the side stream rough 
acetic acid of a column to a carbonylation reactor, and (3) byproduction propionic acid from a desiccation acetic 
acid - it is a column, this kind of approach setting - the inside of the system of reaction - carbonyl 
impurities including an acetaldehyde ~ small - a byproduction - carrying out - the above and low-boiling 
pomt segregation - it circulates to concentration and a reactor at the overhead section of a column (JP,4- 
266843,A). 

[0007] It is known that the impurities contained on the other hand in the acetic acid obtained by this methanol 
carbonylating method are specifically carbonyl compounds, such as an acetaldehyde, a crotonaldehyde, and 2- 
ethyl crotonaldehyde, and organic iodine compounds, such as hexyl iodide, (JP,1-21 1548,A, JP,5-21031,B). 
Furthermore, paying attention to being that to which the greater part of these minute impurities originate in the 
acetaldehyde generated during a reaction, the method of reducing the minute impurities in a product acetic acid 
is also proposed by carrying out separation removal of the acetaldehyde by the reaction from the liquid which 
the acetaldehyde has condensed in a process (JP,4-266843,A). This approach adds a hydroxylamine water 
solution for an aldehyde to a minute amount **** methyl-iodide phase, changes an aldehyde into an oxime and 
carries out separation removal. Since the separation of nitril and a methyl iodide which carries out a 
byproduction with the conversion reaction to the oxime of an aldehyde is difficult according to this approach, 
for example, in carrying out the cyclic use of waste water of the methyl iodide concerned to a carbonylation 
reaction process, nitril is accumulated at a carbonylation reaction process and there is a fault that the catalyst of 
a carbonylation reaction deactivates. 

[0008] That is, according to the conventional technique shown here, it faces carrying out separation removal of 
the acetaldehyde from the mixed liquor which consists of an acetaldehyde, a methyl iodide, and water, and a 
complicated process is needed. 
[0009] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is from the mixed liquor which 
consists of an acetaldehyde, a methyl iodide, and water to carry out separation removal of the acetaldehyde 
efficiently. 

[0010] Furthermore, the 2nd purpose of this invention is to recycle a methyl iodide and water in a reactor 
efficiently while fiiUy removing easily the acetaldehyde contained in the process liquid recycled in a 
carbonylation reactor on the occasion of manufacture of the acetic acid generated by the carbonylation approach 
of a methanol. 
[0011] 

[Means for Solving the Problem] In order to attain said purpose, as a result of inquiring wholeheartedly, this 
invention person etc. found out that separation removal of the acetaldehyde could be carried out most 
effectively, when distilling the mixed liquor containing water 5 - 50wt% with ten or more reflux ratios methyl- 
iodide 0. 1 - 20wt% using the distilling column of 40 or more steps of number of stageses including the 
acetaldehyde not more than 5wt% less than [ methyl-acetate concentration 10wt% ] and acetic-acid 20 - 50v^%, 
and resulted in this invention. 
[0012] 

[Embodiment of the Invention] The acetic-acid manufacture process by methanol carbonylation is explained as 
an example of a reaction which offers the acetaldehyde which receives processing of this invention in below, 
and the mixed liquor containing a methyl iodide. 

[0013] In the acetic-acid manufacture process by methanol carbonylation, a rhodium catalyst, a palladium 
catalyst, a molybdenum catalyst, a nickel catalyst, etc. are used as an 8th group metal catalyst. Moreover, the 
compound containing one or more sorts of compounds chosen from the group which consists of cobah, iridium, 
platinum, an osmium, and a ruthenium can also be used as a catalyst. Only one sort may be used for a catalyst 
and may be used for it combining two or more sorts. A rhodium catalyst is more suitably used also in said 
catalyst. As long as it is fiisibility and can form a rhodium carbonyl complex kind in the bottom of a reaction 
condition in the system of reaction as a use gestalt of a rhodium catalyst, what kind of thing may be used. As an 
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un-restrictive example of the rhodium component of this invention RhX3 (X=C1 [ in a fomiula ], Br, I), 
RhX3.3H20 (X=C1 among a formula) Br, I, and Rh2 (C0)16, Rh(CO) X2 (X=C1 among a formula) [(C6H5) 
3M] Br, I, M=P, As and Sb, Rh(C0)2X [(C6H5) 3M] (X=C1 among a formula) A rhodium component Br, I, 
M=P, As and Sb, HRh(CO) [(C6H5) 3P]3, 2, K4Rh2X2(SnX3) 4 (X=C1 in a formula, Br, I), and given in JP,47- 
3334,B etc. is mentioned (C2H4). 200-1,000 ppm of concentration of the rhodium in reaction mixture are 300- 
600 ppm preferably. Especially in this invention, an iodide salt is added as stabilization and the co-catalyst of 
the rhodium catalyst under a low-water-flow part. As long as this iodide salt generates iodine ion in reaction 
mixture, it may be what kind of thing. If an example is given, there is an aluminium group metal iodide salt of 
an alkaU-metal iodide salt like Lil, NaT, KI, Rbl, and Csl, BeI2 and MgI2, the alkaline-earth-metal iodide salt of 
CaI2 grade, BI3, and A1I3 grade etc. Moreover, in addition to a metal iodide salt, an organic substance iodide 
salt is sufficient, for example, the 4th class phosphonium iodides (a methyl-iodide addition product or hydrogen 
iodide addition products, such as tributyl phosphine and triphenyl phosphine etc.), the 4th class ammonium 
iodide salts (a methyl-iodide addition product or hydrogen iodide addition products, such as tertiary amine, 
pyridines, imidazole derivatives, and imide etc.), etc. are mentioned. Alkali-metal iodide salts, such as Lil, are 
especially desirable. Among reaction mixture, all are 0.07-2.5 mols/l. as iodide ion, and the amount of the 
iodide saU used has the good addition which becomes in 1. and 0.25-1.5 mols /preferably, in this invention, a 
methyl iodide is used as a catalyst accelerator - having - 5 in reaction mixture - 20wt% - desirable - 1 2 - 
16wt% — it is made to exist moreover, the moisture concentration in reaction mixture — less than [ 15wt% ] — 
desirable - less than [ 8wt% ] ~ it is less than [ 5wt% ] still more preferably, moreover, the methyl acetate 
which a raw material methanol and an acetic acid react and is generated since a reaction is a successive reaction 
- 0.1 - 30wt% - desirable - 0.5 - 5wt% - it exists and the remaining components are acetic acids which are 
also products and are also reaction solvents among reaction mixture. 

[0014] The typical reaction temperature of a methanol carbonylation is about 150-250 degrees C, and its about 
1 80-220-degree C temperature requirement is desirable. Total reaction pressure is controlled by the range of 
about 1 5 to 40 atmospheric pressure for the vapor pressure of the liquid component contained in a reactor, a 
carbon monoxide partial pressure, and a hydrogen partial pressure. 

[0015] Hereafter, an example of an acetic-acid manufacture process using this invention is explained based on a 
drawing. 

[0016] Drawing 1 is an example of a flow Fig. which shows the reaction-acetic-acid recovery system used 
according to a carbonylation of a methanol in case an acetic acid is manufactured. Moreover, drawing 2 is a 
distillation flow Fig. for the acetaldehyde removal by this invention. 

[001 7] The reaction rough liquid obtained by carrying out a carbonylation reaction under existence of a catalyst, 
a co-catalyst, a catalyst stabilizer, and a reaction accelerator is pulled out from a reactor (1), and is introduced 
into a flash plate field (2). A flash plate field (2) is suitably maintained by the pressure of under carbonylation 
reaction pressure, and the type target at the pressure of 1 - 6 atmospheric pressure. A flash plate field is 
controlled without heating, cooling or heating cooling, and it is held at the temperature of 100-160 degrees C. 
[001 8] The catalyst circulation liquid containing the catalyst component which does not evaporate in a flash 
plate field (2) is processed with hydrogen or a carbon monoxide remaining as it is or if needed, and it circulates 
through it to a carbonylation reactor (1). the low-boiling point segregation which mentioned above the steamy 
partition which evaporated in the flash plate field (2) as a steam and/or a liquid - the first distillation field (3) 
which is a column is supplied. The first distillation field (3) can also be operated by the low pressure still more 
highly, although suitably operated by the almost same pressure as a flash plate field (2). The operating 
temperature of the first distillation field (3) is suitably chosen by the component presentation, the operating 
pressure and the number of stages, and the amount of reflux which are supplied. 

[0019] The purification acetic acid taken out by the first distillation field (Rhine (4 from the pars basilaris ossis 
occipitalis of 3) or the side face near the pars basilaris ossis occipitalis) is further refined by this contractor 
through an obvious approach, i.e., dehydration, and de******. Recycling of the distillate gas (5) from the 
overhead section of the first distillation field (3) which mainly contains some water and acetic acid other than a 
methyl iodide and methyl acetate is carried out to a carbonylation reactor (1) through Rhine (8) after cooling 
condensation. If it condenses, the distillate gas (5) from the overhead section will be maintained so that liquids 
may be separated to the two liquid phase. The upper phase (7) to which the lower phase (6) which uses a methyl 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



7/9/2004 



Page 4 of 5 



iodide as a principal component uses the water other than a methyl iodide as a principal component including 
some methyl acetate and acetic acid contains the acetic acid and some methyl acetate other than water. 
Compared with the solubility to the lower phase (6) of an acetaldehyde, the solubility to an upper phase (7) is 
remarkably high. 

[0020] The upper phase (7) of the overhead section distillate of the first distillation field (3) is supplied to the 
second distillation field, and distillation separation of the acetaldehyde by this invention is carried out. The 
distillation separation approach of the acetaldehyde in the second distillation field by this invention is hereafter 
explained using drawing 2 . 

[0021] The upper phase (7) of the overhead section distillate of the first distillation field (3) is supplied to the 
second distillation field (9). In the second distillation field (9), when the distillate gas (10) fi-om the overhead 
section is made to condense, liquids may be separated to two phases. When not separating liquids, some 
overhead section distillates [ at least ] are made to flow back in the second distillation field (9), but when 
separating liquids, it is desirable to make at least one side of the lower phase (11) which uses a methyl iodide as 
a principal component, and the upper phase (12) which uses water as a principal component flow back. 
[0022] Recycling of a part of bottom [ at least ] (13) of the second distillation field (9) and a part of lower phase 
[ at least ] (1 1) of an overhead section distillate or an overhead section distillate is carried out to a carbonylation 
reactor (1) through Rhine (8). Whole-quantity abandonment may be carried out as it is, without considering 
recycling into the fiorther separation purification and the fiirther process, since the amount of the methyl iodide 
contained in the upper phase (12) of an overhead section distillate when the acetaldehyde supplied to the second 
distillation field (9) is condensed is a minute amount. As long as it is required, a part of upper phase [ at least ] 
(12) of the overhead section distillate of the second distillation field (9) may be supplied to the third distillation 
field (14), and separation removal of the acetaldehyde may be carried out as gas (16) and/or liquid (17) fi-om the 
overhead section distillate (15) of the third distillation field (14). In this case, a part of bottom [ at least ] (18) of 
the third distillation field (14) may be recycled in a carbonylation reactor (1) through Rhine (8), and you may 
recycle in the suitable location within [, such as said first distillation field (3) and the second distillation field 
(9), ] a process. 

[0023] The upper phase (7) of the overhead section distillate of the first distillation field (3) supplied to the 
second distillation field (9) consists of water concentration 5 - 50wt% acetic-acid concentration 20 - 50wt% 
methyl-acetate concentration 0 - 10wt% methyl-iodide concentration 0.1 - 20wt% including the acetaldehyde 
not more than 5wt%. 

[0024] There should just be 40 or more steps of number of stageses of the distilling colunm used for the second 
distillation field (9) with a real number of stages. The distilling column of 60-90 steps of real stages is used 
preferably. At least one side of the lower phase (1 1) of an overhead section distillate or an overhead section 
distillate and an upper phase (12) is used for the reflux to the second distillation field (9), and the reflux ratio is 
ten or more. The second distillation field (9) is suitably maintained by 1 - 5 atmospheric pressure preferably to 
the pressure of 1 - 10 atmospheric pressure, and a pan. When the scale of a distilling column becomes large so 
that the control pressure of the second distillation field (9) is low, the energy which cooling of the distillate gas 
from the distiUing-column overhead section takes becomes huge. On the contrary, the energy which heating 
with a distiUing-column reboiler takes becomes huge, so that the control pressure of the second distillation field 
(9) is high. 

[0025] In addition, alcohol may be supplied to the suitable location of the second distillation field and/or the 
third distillation field if needed. In this case, the alcohol used is a methanol preferably used also as a raw 
material, although any alcohol, such as polyhydric alcohol, such as aromatic alcohol, such as alicyclic alcohol, 
such as a methanol, ethanol, and propanol, a phenol, and benzyl alcohol, and ethylene glycol, is used. These 
alcohol improves control and/or the solubility of these generated impurities for generating of a metaldehyde and 
a paraldehyde. 
[0026] 

[Effect of the Invention] According to this invention, separation removal of the acetaldehyde can be efficiently 
carried out from the mixed liquor which consists of an acetaldehyde, a methyl iodide, and water. 
[0027] Furthermore, in manufacture of the acetic acid by the methanol carbonylating method, the acetaldehyde 
concentration in a carbonylation reactor can be reduced and the concentration of the carbonyl impurities, such 
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as an acetaldehyde, a crotonaldehyde, and 2-ethyl crotonaldehyde, and organic iodine compounds, such as hexyl 
iodide, which are known as an impurity conventionally contained in an acetic acid can be reduced remarkably, 
moreover, the dehigh-boiling which could reduce the amoxmt of byproductions of a propionic acid remarkably, 
and was conventionally needed depending on the case — a column - simplification and small-scale-izing - or it 
is omissible. That is, according to this invention, the acetic acid of the high quality which was not able to be 
attained at ail conventionally can be obtained. 
[0028] 

[Example] Hereafter, this invention is not limited by these examples although this invention is explained more 

to a detail based on an example. 

[0029] 

[The example 1 of a comparison] The model liquid equivalent to the lower phase (6) of the overhead section 
distillate of the first distillation field (3) containing 670 ppm of acetaldehydes was adjusted, and distillation in 
the second distillation field (9) was performed using the all DASHOU distilling column of the bore of 40mm, 
and 80 steps of real stages. Distillation conditions are shovm below. 
[0030] 

Brewing liquid presentation; methyl iodide 90.4wt% Methyl acetate 4.5wt% Acetic acid 4.6wt% Water 0.4wt% 
Acetaldehyde 670 ppm Distillation conditions ; **** 3.4 atmospheric pressures (bottom section) 
Overhead section reflux temperature 40 degrees C A reflux ratio 183 A charge The 100 sections The amount of 
sampling From the overhead to the 0.43 sections From a bottom to the 99.6 sections Overhead liquid 
presentation; methyl iodide 80.9wt% Methyl acetate 2.9m^% Acetic acid N.D 

Water 1.4wt(s)% Acetaldehyde 14.8wt% Bottom presentation; [ Methyl iodide ] 90.5wt(s)% Methyl acetate 
4.5wt(s)% An acetic acid 4.6wt(s)% Water 
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(54) SEPARATION AND REMOVAL OF ACETALDEHYDE 
(57)Abstract: 

PROBLEi\/l TO BE SOLVED: To provide a method for easily and sufficiently removing 
acetaldehyde and efficiently separating methyliodide and water from a mixed solution 
consisting of acetaldehyde, methyliodide and water. 

« 

SOLUTION: This method for effectively separating and removing acetaldehyde is to distill a 
mixed solution containing <5wt.% acetaldehyde, <10wt.% methylacetate, 20-50wt.% acetic 
acid, 0.1-20wt.% methyliodide and 5-50wt,% water by using a distillation tower having >40 
stages at >10 refluxing ratio. 
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